Parkinson's patients do not show EEG habituation to novel events over time. This neural response classifies patients at 82% accuracy. These findings identify a systemic alteration that contributes to cognitive dysfunction.
h i g h l i g h t s
Parkinson's patients do not show EEG habituation to novel events over time. This neural response classifies patients at 82% accuracy. These findings identify a systemic alteration that contributes to cognitive dysfunction.
a b s t r a c t
Objectives: We aimed to test if EEG responses to novel events reliably dissociated individuals with Parkinson's disease and controls, and if this dissociation was sensitive and specific enough to be a candidate biomarker of cognitive dysfunction in Parkinson's disease. Methods: Participants included N = 25 individuals with Parkinson's disease and an equal number of wellmatched controls. EEG was recorded during a three-stimulus auditory oddball paradigm both ON and OFF medication. Results: While control participants showed reliable EEG habituation to novel events over time, individuals with Parkinson's did not. In the OFF condition, individual differences in habituation correlated with years since diagnosis. Pattern classifiers achieved high sensitivity and specificity in discriminating patients from controls, with a maximum accuracy of 82%. Most importantly, the confidence of the classifier was related to years since diagnosis, and this correlation increased as the time course of differential habituation increasingly distinguished the groups. Conclusions: These findings identify systemic alteration in an obligatory neural mechanism that may contribute to higher-level cognitive dysfunction in Parkinson's disease. Significance: These findings suggest that EEG responses to novel events in this rapid, simple, and inexpensive test have tremendous promise for tracking individual trajectories of cognitive dysfunction in Parkinson's disease. Ó 2017 International Federation of Clinical Neurophysiology. Published by Elsevier Ireland Ltd. All rights reserved.
Introduction
Some of the most debilitating aspects of Parkinson's disease include cognitive and mood disturbances. While it is widely appreciated that cell death in Parkinson's disease somehow contributes to deficits in higher cognitive functioning, the mechanisms underlying these deficits remain unclear. Executive dysfunction is common in Parkinson's disease (Dirnberger and Jahanshahi, 2013; Eberling et al., 2014; Robbins and Cools, 2014 ), yet one sub-process stands out as being specifically compromised: diminished orienting responses to novel stimuli (Kingstone et al., 2002; Poliakoff et al., 2003; Yamaguchi and Kobayashi, 1998; Zhou et al., 2012) .
Frontal orienting responses are well-represented in the EEG. The event-related potential (ERP) component known as the P3a has often been defined as a central nervous system reflection of the orienting response (Barceló et al., 2002; Friedman et al., 2001; Nieuwenhuis et al., 2011) . The P3a occurs to novel stimuli, it has a mid-frontal distribution, and it habituates rapidly (Polich, 
